INTRODUCTION
There are two basic approaches for estimating the mean swimming speed of a sperm suspension: (1) the speeds of a statistically significant number of spermatozoa can be individually measured and the mean taken, or (2) a more gross property of the entire suspension can be measured, and translated into mean speed by application of kinetic theory and 'probability after' statistics. The first approach has the advantage of always providing information about the entire distribution of speeds as well as the mean. Its most common applica¬ tion to date has been with cine or single time-exposure photomicrography, both rather time-consuming procedures. A notable exception has been the approach of Harvey (1960) in which spermatozoa were tracked visually with the aid of a grid. Methods based on this approach are restricted to relatively low concentra¬ tions so that individual tracks are sufficiently distinguishable. We have in-vestigated the bias against fast swimmers in this method and describe a way of reducing it in single time-exposure photomicrography.
A different tracking approach is the photoelectric method (Rikmenspoel, 1957; van Duijn & Rikmenspoel, 1960) , results from which compared well with results from cine-microphotography. Unfortunately, relatively high dilu¬ tions (at least 40 for bull semen) are required in an optically very clear diluent (such as clarified egg yolk-citrate), and simultaneous recording from several apertures reduces measurement time to roughly 4 min.
A relatively simple statistical approach to the measurement of mean swim¬ ming speed itself is number flux counting. This method was originally proposed by Baker et al. (1957) , and was properly formulated and checked for very dilute suspensions of a protozoan by Ojakian & Katz (1973) . The concentration of spermatozoa again had to be quite low.
Another statistical approach makes use of the 'probability after effect' (von Smoluchowski, 1916; Chandrasekhar, 1943) in the fluctuations in the number of organisms that occupy a given area or volume at discrete time inter¬ vals. The applicability of the 'probability after' effect, which also requires randomness, in determining mean swimming speed of a population of sperma¬ tozoa was suggested by Rothschild (1953) With thick photomicrographs, half tracking becomes unreliable, but number flux counting as described above may still be possible if used with an alternative measurement of concentration of surface density. The mathematical derivation of the formulae used in this method (Ojakian & Katz, 1973) Bartak, 1971 ), or else with photomicro¬ graphs.
The mathematical derivation of the Equation 1 for mean speed from the probability after effect (Rothschild, 1953) (Dott, 1975) . Thus, mean speed, total number density, and percentage motility, three primary physical parameters that characterize a suspension, could be simul¬ taneously and automatically determined.
